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EXECUTIVE  SUMMARY 


The  greater  sage-grouse  population  in  Alberta  has  declined  by  66-92%  over  the  last  30  years. 
Previous  research  in  Alberta  suggests  that  the  population  has  declined  as  a result  of  poor 
recruitment.  Low  levels  of  recruitment  appear  to  be  linked  to  poor  chick  survival  as  a result  of 
limited  mesic  sites  important  for  brood  rearing  habitat.  Due  to  the  inaccuracies  of  brood  flushing 
counts  and  the  limits  of  technology  to  produce  transmitters  small  enough  for  chicks,  it  has  been 
difficult  to  accurately  assess  and  understand  chick  survival.  Our  previous  population  model 
developed  from  data  gathered  in  1998  and  1999  suggested  that  the  population  would  continue  to 
decrease  in  2001,  resulting  in  a decrease  from  140  males  counted  on  leks  in  1999  to  only  123  in 
2001.  One  hundred  and  twenty- seven  males  were  counted  at  seven  active  leks  in  2001,  which 
was  similar  to  the  number  predicted  by  the  model.  However,  in  2001,  nest  success  (37%)  and 
chick  survival  (7.5-10%)  were  both  lower  than  values  used  to  build  the  model  and  suggested  that 
the  population  would  likely  decrease  even  further  in  2002.  Habitat  use  and  selection  at  nest  sites, 
brood-rearing  locations  and  summer  loafing  sites  were  all  assessed  in  order  to  obtain  a better 
grasp  of  what  variables  might  be  related  to  the  population  decline.  Samples  of  insects  were 
collected  at  all  brood-rearing  locations  to  assess  their  importance  in  the  diet  of  sage-grouse 
chicks.  Habitat  use  of  16  radio-collared  females  will  be  assessed  starting  in  January  2002  and 
will  occur  until  the  breeding  season.  All  of  these  data  will  be  used  to  develop  population  and 
habitat  models  that  will  be  used  to  conduct  population  viability  analyses  for  the  sage-grouse 
population  in  Alberta. 
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1.0  INTRODUCTION 


Greater  sage-grouse  ( Centrocercus  urophasianus)  historically  occurred  in  British  Columbia, 
Alberta,  Saskatchewan  and  16  U.  S.  States  (Figure  1),  but  are  currently  extirpated  from  British 
Columbia  and  five  states  (Braun  1998).  Throughout  their  range,  sage-grouse  have  declined  by 
an  estimated  45-80%  since  the  1950s  (Braun  1998).  The  decline  has  been  most  severe  at  the 
northern  fringe  of  the  species’  range,  with  the  Alberta  population  experiencing  a 66-92%  decline 
over  the  last  30  years  (Aldridge  and  Brigham  2000).  The  reasons  for  this  decline  are  uncertain, 
but  previous  research  in  Alberta  suggests  that  poor  habitat  quality  has  reduced  survival, 
particularly  that  of  chicks  (Aldridge  and  Brigham  2002).  From  this  research,  the  population 
decline  appears  to  be  a result  of  high  juvenile  mortality  leading  to  poor  juvenile  recruitment 
(Aldridge  and  Brigham  2001).  Chick  survival  may  be  limited  by  available  escape  cover,  due  to 
limited  grass  and  sagebrush  ( Artemisia  cana)  cover  in  southern  Alberta  (Aldridge  and  Brigham 
2002).  However,  the  lack  of  mesic  sites  and,  thus,  lush  forbs  (Aldridge  and  Brigham  2002)  that 
are  important  in  the  diet  of  chicks  (Johnson  and  Boyce  1990,  Drut  et  al.  1994,  Sveum  et  al. 

1998)  also  may  have  reduced  chick  survival.  This  research  indicated  that  nest  success  was 
within  the  normal  range  for  sage-grouse;  however,  in  years  without  above  average  precipitation, 
vegetation  cover  will  not  be  a great,  and  nest  success  will  likely  decrease  (Aldridge  2000a). 

Grass  height  was  positively  correlated  with  nest  success  for  both  artificial  and  natural  sage- 
grouse  nests  (Aldridge  and  Brigham  2001,  Watters  et  al.  2001),  suggesting  that  habitat 
management  could  benefit  productivity  and  chick  survival  of  sage-grouse  (Aldridge  2000a). 

This  was  the  first  year  of  a multi-year  project  expanding  on  recent  sage-grouse  habitat  research. 
The  goal  of  this  project  is  to  relate  habitat  characteristics  to  measures  of  productivity  and 
survival,  and  ultimately,  the  population  size.  Once  fieldwork  is  complete,  resource  selection 
functions  (RSFs)  will  be  used  to  develop  statistically  rigorous  models  of  habitat  use  and  a 
habitat-based  Population  Viability  Analysis  (PVA;  Manly  et  al.  1993,  Boyce  and  McDonald 

1999) . 

Specific  objectives  of  the  project  are: 

1 . Implement  experimental  grazing  manipulations  to  decrease  grazing  intensity  on  native  prairie 
in  southeastern  Alberta.  These  manipulations  will  be  designed  to  increase  the  residual  grass 
cover  and  litter  cover,  and  result  in  better  moisture  retention  and  forb  growth,  specifically  in 
mesic  habitats. 

2.  Continue  to  monitor  the  population  through  spring  lek  counts  and  trapping  efforts. 

3.  Monitor  reproductive  effort,  reproductive  success,  recruitment  and  survival,  focusing  on 
females  and  chicks. 

4.  Model  the  population  using  these  parameters. 

5.  Assess  habitat  use  at  various  life  history  stages  using  RSFs  (for  nesting  and  brood  rearing 
periods  and  wintering  areas). 

6.  Understand  how  sage-grouse  respond  to  manipulations  of  habitat  (selection  of  nest/brood 
sites  within  the  manipulations;  nest  success  and  chick  survival). 

7.  Assess  chick  survival  (hatch  to  fledge)  and  overwinter  survival  (estimate  recruitment). 

8.  Develop  habitat  use/probability  maps  to  aid  in  habitat  management  for  sage-grouse. 

9.  Develop  a habitat-based  population  model  for  sage-grouse. 
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SAGE  GROUSE  RANGE  - 2000 


Figure  1 . Current  and  known  historic  distribution  of  northern  or  greater  sage-grouse 

{Centrocercus  urophasianus ) and  Gunnison  sage-grouse  ( Centrocercus  minimus ) in 
North  America.  (Map  Provided  by  Michael  Schroeder,  Washington  Department  of  Fish 
and  Wildlife). 
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2.0  STUDY  AREA 


The  study  area  is  about  4000  km2  in  size  and  is  located  in  the  southeast  corner  of  Alberta,  south 
of  the  Cypress  Hills  and  east  to  the  Saskatchewan  border  (Figure  2).  This  area  represents  the 
core  range  of  sage-grouse  in  Canada  and  is  composed  of  semi-arid  mixed-grass  prairie,  with  an 
abundance  of  silver  sage  (Aldridge  2000a). 


3.0  METHODS 

Lek  counts  were  conducted  from  26  March  to  23  May  2001  at  all  previously  known  sage-grouse 
leks  to  obtain  population  estimates.  Birds  were  trapped  by  spotlighting  with  a long-handled 
hoop  net  (Giesen  et  al.  1982)  or  in  walk-in  traps  (Schroeder  and  Braun  1991).  Necklace-style 
radio  transmitters  (Holohil  Systems  Inc.,  Carp,  Ontario)  were  affixed  to  females  only. 

Once  released,  sage-grouse  were  tracked  using  a 5-element  Yagi  antenna  and  an  R-1000 
scanning  telemetry  receiver  (Communications  Specialists,  Inc.,  Orange,  CA).  Birds  were  located 
using  triangulation  techniques  until  visually  detected.  Females  were  located  and  observed  every 
other  day  during  the  nesting  period  (Musil  et  al.  1994,  Schroeder  1997,  Aldridge  2000a)  in  order 
to  allow  for  nest  fate  to  be  determined.  When  approaching  a nest,  observers  remained  at  least 
30  m from  the  nest  site  (Aldridge  2000a).  Nest  locations  were  recorded  in  Universal  Transverse 
Mercator  coordinates  (UTMs).  Nest  fate  was  determined  and  various  measures  of  reproductive 
success  were  estimated  (see  Aldridge  2000a).  Nest  success  was  estimated  as  the  percent  of  all 
nests  that  hatched  at  least  one  egg.  Chick  survival  was  estimated  two  ways;  as  the  percent  of 
hatched  chicks  that  lived  at  least  50  days  and  as  the  percent  of  radiotagged  chicks  that  survived 
to  50  days  of  age. 

After  nesting  efforts  ceased,  nest  site  characteristics  were  measured  (see  Aldridge  and  Brigham 
2002).  At  each  nest  site,  the  percent  sagebrush  canopy  coverage,  as  well  as  the  percent  cover  of 
grasses,  forbs,  non-palatable  forbs  (to  sage-grouse),  other  shrubs  and  bare  ground/dead  materials 
were  estimated  within  aim2  quadrat  using  a method  similar  to  Daubenmire’s  (1959).  The 
amount  of  residual  grass  cover  and  litter  build-up  was  also  measured.  The  mean  maximum 
height  of  the  aforementioned  variables  was  also  calculated  for  each  plot.  To  determine  whether 
habitat  characteristics  near  nest  sites  are  important,  8 additional  dependent  non-random  1 nr 
plots  were  placed  at  7.5  m and  15  m from  the  nest  in  each  of  the  four  ordinal  directions  and  the 
same  measurements  were  performed  (Aldridge  2000a).  A modification  of  Canfield’s  (1941)  line 
intercept  method  was  used  to  estimate  the  live  sagebrush  canopy  coverage  along  four  15  m 
transects  radiating  from  the  nest  site  in  the  four  ordinal  directions  (Aldridge  2000a).  A similar 
set  of  habitat  characteristics  were  also  taken  at  a set  of  plots  at  a randomly  related  site,  100  m to 
500  m in  a random  direction  from  the  nest  site  (dependent  random  plots).  The  dependent  non- 
random  plots  represent  non-nest  site  characteristics  within  the  same  ‘stand’,  and  the  dependent 
random  plots  represent  non-nest  site  characteristics  from  different  ‘stands’.  Insect  pitfall  traps 
were  placed  at  all  brood  locations  and  at  paired  random  locations.  Nine  traps  were  placed  at 
each  location  for  three  days,  according  to  a set  pattern:  one  trap  was  placed  at  the  use  site,  and 
one  trap  was  placed  at  each  of  5 m and  10  m away,  for  each  of  the  4 ordinal  directions.  Insect 
pitfall  traps  were  made  from  300  ml  plastic  cups  containing  200  ml  of  a mild  soap  solution. 
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Figure  2.  Range  of  sage-grouse  in  Canada.  Historical  range  is  based  on  anecdotal  sightings  of  birds  prior  to  the  1960s.  The  present 
(1997)  range  is  based  on  the  locations  of  known  active  leks  in  1997.  The  1987  range  limits  are  shown  to  illustrate  the  range 
contraction. 
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Radio-collared  birds  were  followed  throughout  the  spring  and  summer  to  obtain  information  on 
habitat  use.  Each  week,  females  with  or  without  broods  were  tracked  (Musil  et  al.  1994, 
Schroeder  1997,  Aldridge  2000a),  and  the  same  habitat  measurements  described  for  nest  sites 
were  performed  at  use  site  and  random  locations.  Brooding  females  were  not  intentionally 
flushed  until  chicks  were  at  least  three  weeks  of  age,  and  then  brood  flush  counts  were 
performed  to  estimate  chick  survival  when  females  were  located.  Two  chicks  from  each  brood 
were  captured  and  fitted  with  radio-transmitters. 

Chick  transmitters  were  attached  along  the  dorsal  midline  with  two  sutures  (5-0  non- absorbable 
sterile  surgical  thread,  Aldridge  2000b).  A small  drop  of  Skin-Bond  surgical  adhesive  (Smith 
and  Nephew  Inc.,  Largo,  FL)  was  applied  between  the  transmitter  and  the  chick’s  back  before 
tying  the  sutures  to  ensure  that  the  transmitter  and  sutures  did  not  catch  on  any  vegetation  as  the 
chick  grew.  Chicks  were  triangulated  every  second  day  to  determine  if  they  were  still  with  the 
hen.  If  signals  were  separated,  the  location  of  the  chick’s  radio-signal  was  determined  to 
confirm  whether  the  chick  was  still  alive.  Broods  less  than  three  weeks  of  age  were  observed 
from  close  range  with  binoculars.  The  goal  was  to  recapture  these  radio-tagged  chicks  at  12 
weeks  of  age,  and  replace  their  transmitters  with  a full  size  necklace-style  adult  transmitter. 


4.0  RESULTS 

4. 1  Population  Trends 

In  2001,  lek  counts  over  the  strutting  period  resulted  in  a maximum  number  of  127  males  being 
counted  on  seven  active  leks  (Figure  3).  Despite  the  drastic  decrease  in  population  numbers 
since  the  mid  1980s,  counts  have  only  slightly  decreased  over  the  last  seven  years  (Figure  3). 

All  historical  lek  locations  were  checked  for  signs  of  use,  and  seven  of  the  eight  leks  that  were 
actively  used  in  2000  were  used  in  2001.  One  lek  that  had  a single  male  in  2000  was  inactive. 

4.2  Adult  Captures 

Radio  signals  from  all  five  females  that  were  tracked  in  August  2000  were  located  prior  to 
breeding  in  200 1 . One  of  these  females  was  killed  in  late  March,  before  the  breeding  season. 

All  of  these  females  were  originally  captured  in  1999,  and  thus  their  radio  signals  were  slowly 
decreasing  in  strength.  One  transmitter  quit  before  information  on  the  breeding  season  could  be 
gathered  in  2001.  One  female  was  captured  prior  to  the  breeding  season  and  a new  transmitter 
was  attached;  however,  this  bird  was  killed  by  a predator  prior  to  nesting.  Thirty-six  females  (29 
adults  and  7 yearlings;  one  was  a recaptured  adult)  and  16  males  (14  adults  and  2 yearlings)  were 
captured  during  the  2001  breeding  season  (Table  1).  Masses  of  males  and  females  (adults  and 
yearlings)  were  similar  to  masses  in  previous  years  (Table  1).  All  females  received  a radio 
transmitter.  Thus,  a total  of  39  females  had  radio  collars  at  the  beginning  of  the  2001  breeding 
season.  Seventeen  percent  of  the  birds  captured  in  2001  were  yearlings. 
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Males/Lek  Active  Leks  Number  of  Males 


Figure  3.  Population  trends  for  sage-grouse  in  Alberta  and  Saskatchewan  over  the  past  34  years, 
shown  as  the  number  of  males,  number  of  males  per  lek,  and  number  of  active  leks. 

Years  when  sampling  efforts  consisted  of  less  than  eight  surveyed  leks  were  not  included. 
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Table  1 . Body  mass  for  birds  captured  in  the  2001 -breeding  season  in  Alberta  and  the  number  of 
birds  that  received  radio  transmitters.  One  adult  female  originally  captured  in  1999  was 
recaptured  and  included  in  the  mass  calculations.  Standard  errors  are  shown  in  brackets. 


Adults Yearlings 


Males 

Female 

Male 

Female 

Captures 

14 

29 

2 

7 

Mass 

3101 

(50.8) 

1583 

(16.7) 

2563 

(57.0) 

1526 

(38.5) 

Radios 

0 

29 

0 
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4.3  Reproductive  Activities 

One  radio  from  a bird  captured  in  1999  ceased  transmitting  early  in  the  breeding  season  in  2001. 
Six  females  disappeared  prior  to  the  breeding  season;  the  reasons  for  their  disappearance  are 
unknown  but  could  be  due  to  predation  or  equipment  failure. 

Five  females  were  killed  early  in  the  breeding  season  and  one  female  moved  onto  land  to  which 
access  was  not  granted.  This  bird  may  have  nested  there,  as  its  signal  was  detected  at  the  site 
from  fixed-wing  aircraft  throughout  the  breading  season  and  summer. 

Reproductive  data  were  gathered  for  26  different  radio-collared  females,  two  of  which  did  not 
appear  to  initiate  nesting  activities.  Twenty-five  nests  were  located  for  24  different  radio- 
collared  individuals  (one  female  renested),  and  2 nests  were  found  from  unmarked  birds,  for  a 
total  of  27  nests.  Nest  success  was  37%  (10/27  nests).  Shortly  after  their  first  nesting  attempt 
failed  6 females  disappeared.  Of  the  remaining  females,  only  12.5%  (1  of  8)  renested.;  3 of  the 
12  unsuccessful  females  were  killed  shortly  after  initial  nesting  attempts. 

Mean  clutch  size  over  all  nests  was  7.5  eggs  per  nest  (±  0.49,  n = 21;  clutch  size  could  not  be 
estimated  for  6 failed  nesting  attempts)  and  averaged  8.6  eggs  (±  0.18,  n = 10)  for  successful 
nests.  Egg  viability  was  93%,  with  80  of  86  eggs  laid  in  successful  nests  hatching. 

One  radio  failed  while  a female  was  on  the  nest,  but  her  nest  was  successful.  She  could  not  be 
recaptured,  but  was  tracked  after  radio-collars  were  affixed  to  two  of  her  chicks.  Both  chicks 
subsequently  died.  All  radio-collared  females  were  tracked  during  the  remainder  of  the  summer. 
Sixteen  radio-collared  females  were  still  alive  at  the  end  of  August  2001. 

4.4  Chick  Transmitters 


Fifty-eight  chicks  were  captured  from  eight  different  broods.  Radio-transmitters  were  affixed  to 
14  chicks;  2 chicks  from  each  of  6 broods  and  1 chick  from  each  of  2 broods.  All  chicks  were 
captured  within  3 days  of  hatching,  and  averaged  31  ± 1.9  g at  the  time  of  capture.  Transmitters 
weighed  1.6  g,  and  represented  a 5.1%  increase  in  mass  of  the  newly  hatched  chicks. 
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One  transmitter  failed  three  days  after  deployment.  That  chick  was  recaptured  and  the  radio- 
transmitter was  removed.  At  50  days  of  age.  brood  flush  counts  indicated  that  only  3 females 
still  had  broods,  with  a total  of  only  6 chicks  being  observed.  Chick  survival  from  flush  counts 
was  estimated  to  be  7.5%  (6  of  80  chicks).  Chick  survival  estimated  from  the  13  remaining 
radio-tagged  chicks  was  10%  (1  of  10  chicks);  3 of  the  chicks  could  not  be  relocated,  9 were 
confirmed  dead,  and  1 survived  to  more  than  50  days  of  age. 

Kill  sites  were  not  located  for  any  dead  radio-tagged  chicks.  However,  three  chick  transmitters 
were  found  in  coyote  scat,  one  was  found  in  fox  or  badger  scat,  and  four  transmitters  were 
located  with  bite  marks  in  them.  The  last  chick  fell  into  an  unused  badger  burrow  and  perished. 

4.5  Habitat  Measurements 


Vegetation  data  were  gathered  at  157  sage-grouse  use  sites  and  157  random  locations.  These 
included  27  nest  sites,  43  brood  rearing  locations  from  7 different  broods,  and  87  locations  from 
broodless  females.  Data  on  insect  availability  were  collected  at  each  brood  use  site  and  each 
corresponding  random  location.  The  insect/food  selection  and  availability  data  will  be  analysed 
in  the  future  with  habitat  data,  and  incorporated  into  resource  selection  models. 


5.0  DISCUSSION 

The  population  model  developed  by  Aldridge  (2000a)  predicted  that  the  sage-grouse  population 
in  Alberta  should  continue  to  decline  in  2000.  The  model  suggested  that  the  population  should 
decrease  from  a spring  estimate  of  420-622  individuals  in  1999,  to  between  397  and  598 
individuals  in  2000,  and  to  368  to  545  individuals  in  2001  (Aldridge  2000a).  The  number  of 
males  attending  leks  was  predicted  to  decline  from  140  males  in  1999  to  132  in  2000,  and  to  123 
in  2001.  One  hundred  and  forty  males  were  counted  on  leks  in  2000,  which  was  slightly  higher 
than  predicted,  but  this  number  dropped  to  127  males  on  7 active  leks  in  2001  (Figure  3).  The 
2001  spring  sage-grouse  population  for  Alberta  was  estimated  at  381-465,  down  from  the 
estimate  in  2000.  The  population  estimate  for  2001  was  similar  to  the  predicted  estimate  (368- 
545)  from  the  1999  population  model  (Aldridge  2000a). 

While  the  model  is  useful  for  predicting  general  population  trends,  caution  needs  to  be  used 
when  predicting  the  actual  population  size,  especially  when  all  of  the  assumptions  associated 
with  lek  counts  are  considered  (Braun  et  al.  1977,  Jenni  and  Hartzler  1978,  Aldridge  2000a). 
Each  parameter  in  the  model  is  highly  variable,  and  a better  understanding  of  the  variability 
inherent  in  each  parameter  is  starting  to  be  achieved. 

The  model  assumes  that  female  overwinter  survival  is  100%,  as  data  on  overwinter  survival  of 
females  are  not  available.  Information  on  habitat  use  during  the  winter  is  needed  to  refine  the 
model.  One  of  the  objectives  of  this  research  was  to  track  radio-collared  juvenile  sage-grouse 
over  the  winter  to  better  understand  winter  habitat  selection  and  requirements  and  to  obtain 
estimates  of  adult  and  juvenile  overwinter  survival  and  improve  the  model.  However,  poor 
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nesting  success  and  poor  chick  survival  precluded  juveniles  from  being  followed  during  winter 
2001-2002.  Radio-collared  females  that  were  alive  in  August  2001  will  be  tracked  for  3 months 
starting  in  January  2002. 

Nest  success  in  2001  (37%)  was  lower  that  that  over  1998-1999  (46%,  Aldridge  and  Brigham 
2001).  However,  it  was  higher  than  nest  success  in  2000  (20%),  although  sample  sizes  were 
small  in  2000  (Aldridge  2000b).  This  year  was  the  first  year  that  some  females  did  not  attempt 
to  nest.  The  extreme  drought  may  have  led  to  reduced  nesting  effort  and  renesting  attempts, 
resulting  in  poor  recruitment.  Only  17%  of  52  birds  captured  in  2001  were  yearlings.  This 
number  should  be  around  50%  for  a stable  population  (Aldridge  2000a).  From  1998  to  2000, 
25%  of  133  birds  captured  during  the  breeding  season  were  yearlings,  suggesting  that 
recruitment  into  the  2001  spring  population  was  lower  than  in  the  previous  3 years. 

Mean  clutch  size  for  sage-grouse  typically  ranges  from  6-9  eggs  (Patterson  1952,  Connelly  et  al. 
1993,  Anonymous  1997,  Schroeder  1997,  Schroeder  et  al.  1999).  In  the  past,  clutch  size  in 
Alberta  has  averaged  between  6.9  eggs  per  nest  (Aldridge  2000b)  and  7.75  eggs  per  nest 
(Aldridge  and  Brigham  2001).  Despite  the  dry  winter  and  spring,  which  may  limit  food 
resources  that  are  important  to  pre-laying  hens  (Barnett  and  Crawford  1994),  clutch  size  in  2001 
averaged  7.5  eggs  per  nest.  However,  the  drought  likely  resulted  in  increased  nest  failures  and 
decreased  the  ability  of  females  to  initiate  a renesting  attempt  - only  one  female  renested. 

Estimates  of  chick  survival  from  the  radio-tagged  chicks  (10%)  yielded  similar  results  to  those 
from  the  brood  flush  counts  (7.5%).  Chick  survival  was  the  lowest  it  has  been  in  the  last  four 
years,  probably  as  a result  of  drought  conditions.  It  is  encouraging  to  see  that  flush  counts  may 
be  an  accurate  measure  of  chick  survival,  but  increased  sample  sizes  are  required  to  fully 
understand  the  causes  of  chick  mortalities.  With  these  low  reproductive  rates,  the  2002  spring 
population  may  decline  even  further,  and  fall  below  values  predicted  from  the  population  model. 


6.0  MANAGEMENT  IMPLICATIONS  AND  FUTURE  DIRECTIONS 

Objectives  for  the  project  outlined  earlier  have  all  been  addressed.  Collection  of  information  on 
winter  habitat  use  has  not  yet  begun,  but  will  start  in  January  2002.  In  the  future,  data  will  also 
be  collected  on  winter  habitat  use  and  survival  of  juvenile  birds. 

The  Public  Lands  Division  of  Alberta  Sustainable  Resource  Development  is  working  with  local 
landowners  and  lessees  to  implement  experimental  grazing  trials  (see  objectives  1 and  6 in  the 
Introduction).  The  intent  of  these  trials  is  to  work  with  ranchers  to  experimentally  decrease 
grazing  intensity  in  mesic  habitats  that  are  important  for  brood  rearing.  The  goal  of  these  trials 
will  be  to  increase  the  abundance  and  quality  of  wet  forb  rich  habitats  as  well  as  increase  the 
amount  of  residual  cover  important  for  concealment  of  nests  and  escape  cover  for  adults  and 
broods.  These  changes  may  require  several  years  to  show  results.  Once  implemented, 
experimental  sites  should  be  monitored  to  document  changes  in  the  vegetation  community  and 
structure.  Production  and  survival  of  sage-grouse  also  needs  to  be  monitored  to  understand  how 
grouse  respond  to  changes  in  grazing  management  and  to  determine  if  the  management 
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applications  are  having  the  desired  effects.  If  not,  the  treatments  need  to  be  assessed  and 
modified  as  necessary,  following  the  principles  of  adaptive  management. 

Once  fieldwork  is  completed,  the  information  will  be  used  to  develop  Resource  Selection 
Function  (RSF)  models  for  sage-grouse  in  Alberta.  These  models  will  be  used  to  develop  a 
habitat-based  Population  Viability  Analysis  (PVA)  for  the  Alberta  population.  Development  of 
the  PVA  will  address  objectives  5,  8 and  9 of  the  Introduction. 
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